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HEAT ACTIVATED APPLIQUE WITH UPPER
THERMOPLASTIC ELASTOMER LAYER

RELATED APPLICATIONS

This application i1s a continuation-in-part of U.S. pa-
tent application Ser. No. 08/123,570, now U.S. Pat. No.
5,364,688, filed Sep. 20, 1993, entitled “Heat Activated
Transfer for Elastomeric Materials” which, in turn, is a

continuation-in-part of U.S. patent application Ser. No.
08/027,954, now U.S. Pat. No. 5,380,391, entitled “Heat

Activated Transfer for Elastomeric Materials” filed
Mar. 8§, 1993.

BACKGROUND OF THE INVENTION

Heat activated transfers and appliques are used to

apply a variety of different indicia onto a variety of

different substrates. The particular indicia can be a com-
pany logo, a person’s name, lettering or numerals on
sports jerseys and the like, as well as purely ornamental
logos such as licensed characters.

Particularly when applying these to a cloth substrate,
there are a number of different critical criteria for a heat
activated applique. The indicia or heat activated appli-
que must not curl, either prior to application or subse-
quent to application. The feel of the heat activated
appiique, once applied to the substrate, must be very
soft or it will be uncomfortable for the individual wear-
ing the marked article. Shelf life is another critical fea-
ture. If the heat activated applique does not have a
prolonged shelf, it will be commercially worthless.
Also, particularly with letters and numerals, the mate-
rial must be easily cut.

An 1ncreasingly popular manner of marking sports
jerseys 1s to apply a first numeral or letter and then
apply a second numeral or letter of a smaller size di-
rectly upon the first numeral or letter, providing a three
dimensional appearance. This requires that the heat
activated applique be bondable to itself. To provide for
ease of application and flexibility, it is preferable that
the heat activated applique be bondable to a heat acti-
vated applique which has already been applied to a
cloth substrate. This greatly facilitates applying the
applique upon the cloth substrate.

Finally, with any heat activated applique, it is prefer-
able to reduce the possibility of human error in applying
the applique. With most heat activated appliques, the
heat activated applique is applied to the cloth substrate
by applying heat and pressure over a period of time to
activate the adhesive layer, causing it to penetrate into
the cloth substrate, adhering the indicia to the substrate.
With most heat activated appliques, other than those

formed from a cloth layer or a thermoset upper layer, if

for too long a period of time the applique will be de-
stroyed. It will either bleed through the cloth or it will
feather out, providing an unsightly appearance.

SUMMARY OF THE INVENTION

The present invention is premised on the realization
that a heat activated laminate formed from a thermo-
plastic elastomer upper layer and a heat activated adhe-
stive lower layer provides an excellent heat activated
apphque. The heat activated applique does not curl and
can be easily cut. Further, this applique can be easily
bonded to itself and is shelf stable. In short, it meets all
the major requirements for a heat activated applique.

These heat activated appliques of the present inven-
tion are particularly suitable for use in forming lettering
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for athletic jerseys. Their soft hand feel does not cause
discomfort to the wearer. Because they are formed from
an elastomer, they stretch and exhibit memory. Further,
these thermoplastic elastomers require no additional
lubricants, waxes or plasticizers which can migrate out
and interfere with adhesion. Further, the heat activated
apphique does not bleed into the cloth substrate or
teather out, even after extremely prolonged application
of elevated temperature and pressure.

The objects and advantages of the present invention
will be further appreciated in light of the followed de-
tailed description and drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 11s a perspective view of the present invention.

FIG. 2 1s a cross-sectional view taken at line 22 of
FIiG. 1.

F1G. 3 1s a perspective view of an alternate embodi-
ment of the present invention.

FIG. 4 is a top view of a second alternate embodi-
ment of the present invention.

FI1(G. 5 1s a cross-sectional view taken at line 55 of
FI1G. 4.

DETAILED DESCRIPTION

As shown in FIG. 1, heat activated applique 11 of the
present invention includes a lower heat activated adhe-
sive layer 12 and an upper thermoplastic elastomer
layer 14. The heat activated adhesive layer 12 bonds the
thermoplastic elastomer layer 14 to the cloth substrate
15.

The pigmented thermoplastic elastomer layer pro-
vides the indicia of the heat activated applique 11. Ther-
moplastic elastomers, also referred to as “elastoplas-
tics,” are elastomers which require no vulcanization or
curing. Thermoplastic elastomers are materials which
possess at normal temperatures the characteristic resil-
ience and recovery from extension of crosslinked elasto-
mers, but which exhibit plastic flow at elevated temper-
atures and can be fabricated by the usual techniques
apphied to thermoplastics. They are processed in stan-
dard plastic processing equipment. Particular thermo-
plastic elastomers include styrenic thermoplastic elasto-
mer, polyolefin thermoplastic elastomer, thermoplastic
polyurethane elastomer, including polyester urethane,
polyether urethane and caproester-urethane, polyester
thermoplastic elastomer, polyamide thermoplastic elas-
tomer, thermoplastic polybutadiene, ethylene vinyl
acetate copolymer thermoplastic, thermoplastic
PV C/nitrile rubber, thermoplastic fluorocarbon elasto-
mer, thermoplastic chlorinated polyethylene elastomer,
and thermoplastic styrene butadiene rubber.

These are produced in a variety of different hard-
nesses. Generally, for use in the present invention, a
softer grade of thermoplastic elastomer is required.
Basically, the thermoplastic elastomer must have a flexi-
bility at the applied thickness which is about the same as
the cloth substrate to which it is bonded. Generally a
durometer of 50-80 A or softer will suffice for use in the
present invention, although a wide variety of materials
can be used, depending upon the ultimate application.
For example, lettering applied to a coat can be much
more rigid and less flexible than lettering applied to a
sports jersey. -

Film thickness will also affect the overall feel of the
heat activated applique of the present invention. The
film thickness of the thermoplastic elastomer layer will
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vary from about 3 to about 15 mils, and preferably from
about 5 to 7 mils, with about 5 mils being preferred.

The thermoplastic elastomer for use in the present
invention should have a melting temperature of from
about 250° F. up to 400° F. or higher, and preferably
around 300° F. This, of course, will vary widely de-
pending upon the particular application and in particu-
lar the adhesive used. If a lower melting point adhesive
1s used, a thermoplastic elastomer with a lower melting
point can also be employed.

One particular thermoplastic elastomer which is par-
ticularly suitable for use in the present invention is
Chemigum TPE 020535, manufactured by Goodyear
Chemical. This is a PVC/nitrile-based thermoplastic
elastomer having a melting temperature of about 300°
F.

If desired, this can be combined with from about 5%
to about 20% polyester thermoplastic resin or polyure-
thane thermoplastic resin to improve processing charac-

teristics. However, for optimum hand feel, it is prefera-

ble to use the material by itself. This is pigmented by
blending in about 3% by weight of a compatible pig-
ment such as that sold by Americhem.

The lower layer i1s a compatible heat activated adhe-
sive layer. Suitable thermoplastic adhesives for the pres-
ent invention include polyester adhesives such as Em-
hart polyester thermoplastic adhesive, polyurethane
adhesives such as Morton PS62, as well as mixtures of
polyester and polyurethane thermoplastic adhesives or
acrylic cross-linking adhesives such as Rohm & Haas
Rhoplex LE 1126 or Rhoplex K87. Such adhesives are
disclosed m U.S. Pat. Nos. 4,390,387, 4,269,885,
4,610,904, and 4,786,349.

A particularly useful adhesive for bonding onto nylon
substrate is a linear saturated polyester polymer which
includes a heat activated curing agent. One such adhe-
sive 15 SAF-90 Film.

Generally, the adhesive must be compatible with
both the substrate and the thermoplastic elastomer.
Bostik brand polyester 4117 thermoplastic adhesive is
particularly suitable for use in the present invention, and
a suitable polyurethane adhesive is Morton PS62.

To form the heat activated applique of the present
invention, the upper thermoplastic elastomer layer is
simply laminated to the lower thermoplastic adhesive
layer. The individual layers can be purchased at film
thickness or extruded or calendared to the desired film
thickness. These films are simply passed together
through a laminator at about 350° F. to form the heat
activated applique of the present invention. The lami-
nated film can then be cut to provide the individual
indicia, i.e., letter, numbers and/or emblems. These can
then be applied to a cloth substrate by applying heat at
about 350° F. and pressure of 20-30 psi against the
upper thermoplastic elastomer layer toward the cloth
substrate for about 5 to 10 seconds (preferably 6 sec-
onds), causing the adhesive layer to soften, penetrate
the cloth substrate and bond the thermoplastic elasto-
mer layer to the cloth substrate. This is the embodiment
shown in FIG. 1.

FI1G. 3 shows an alternate embodiment of the present
invention in which an initial letter 18 is applied to a
cloth substrate 19. Subsequently, a second letter 20
having a slightly smaller dimension than the first letter
18 is, in turn, bonded to the upper thermoplastic elasto-
mer layer 21 of the first letter, i.e., both the first letter 18
and the second letter 20 are formed from the same con-
stituents. The lower layers 22 and 23 are both polyester
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thermoplastic adhesive layers and the upper layers 21
and 24 are thermoplastic elastomer layers. The only
difference 1s that the upper layer 24 is a different color
than the upper layer 21 of letter 18.

To form the indicia shown in FIG. 3, the first letter 18
1s stimply apphied to the cloth substrate 19 with heat and
pressure sufficient to cause the thermoplastic layer 22 to
bond to the cloth substrate. Subsequently, the upper
letter 20 is placed upon the lower letter 18 and heat and
pressure are applied sufficient to cause the thermoplas-
tic adhesive layer 23 to soften and subsequently bond to
layer 21 of the previously apphed letter 18.

An alternate embodiment 30 is shown in FIGS. 4 and
5. In this embodiment, the upper layer 31 is a thermo-
plastic elastomeric layer having a film thickness of 2 to
about 20 mils, preferably about 5 mils. This is bonded to
a lower thermoplastic layer 32, preferably a polyester
adhesive layer, Both the film thicknesses and chemical
compositions of these layers are the same as the embodi-
ment shown in FIGS. 1 and 2. In this embodiment,
however, the thermoplastic elastomeric layer 31 is ei-
ther clear or colored and is preferably colored and is
marked in turn with indicia 35 which is a sublimation
dye heat transferred into the surface of the elastomeric
layer.

The applique 30 itself 1s heat bonded to a cloth sub-
strate 36 as previously described. However, 1n this em-
bodiment the heating iron preferably has an embossed
surface which provides surface configuration to the
applique. The applique shown in FIG. 3 has a plurality
of debossed areas 37 throughout its surface. However,
any surface configuration can be employed depending
on the structure of the heating iron. The embodiments
shown in FIG. 1 and FIG. 3 can also be debossed in this
manner 1if desired.

The indicia 35 can be heat transferred to the upper
elastomeric layer 31 either prior to bonding to the ther-
moplastic adhesive layer 32 subsequent to bonding to
the thermoplastic adhesive layer and prior to being
bonded to the cloth substrate 36 or can be applied at the
same time the applique 30 is heat bonded to the elasto-
meric substrate. Likewise, the debossment or applica-
tion of surface configuration can be made at any of these
times. This provides a very unique heat activated appli-
que which has significant dimensional configuration not
normally present in heat activated appliques.

The use of the thermoplastic elastomer provides an
extreme flexibility in producing and applying heat acti-
vated appliques. Due to the potential thickness of the
elastomeric layer, the surface configuration can be
fairly ‘dramatic. Further, marking the thermoplastic
elastomer with the sublimation dye provides an excep-
tionally durable and aesthetically appealing applique.

Thus, the present invention provides a variety of
different means to provide indicia onto particular cloth
substrates. One particular advantage of the present in-
vention is that even when the individual applying the
applique to the substrate applies the heat and pressure
for an excessively long period of time, the thermoplastic
elastomer tends to retain its shape and configuration and
does not bleed into the cloth. Even when the duration
of the heat and pressure is twice the desired duration,
the indicia do not bleed into the cloth surface. This is
important, not only in that it prevents the indicia from
being ruined, but it also prevents the cloth substrate
from being ruined. This, of course, can be much more
expensive. Using a thermoplastic elastomer also pro-
vides excellent hand feel, stretch and recovery. This is
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accomplished without additives such as waxes or plasti-
cizers which can interfere with adhesion. These com-
bine to provide an excellent applique.

‘This has been a description of the present invention

and, of course, the preferred embodiment of the present
invention, as well as various alternate embodiments of
the present invention, However, the invention itself
should only be defined by the appended claims wherein
I claim:

What is claimed is:

1. A heat activated applique comprising an upper
thermoplastic elastomeric sheet providing indicia, said
sheet having a lower surface bonded to a lower heat
activated adhesive layer selected from the group con-
sisting of thermoplastic adhesives and heat activated
thermosettable adhesives wherein said applique is
bonded to a cloth substrate by said heat activated adhe-
sive layer. |

2. 'The heat activated applique claimed in claim 1
wherein said thermoplastic elastomer layer is selected
from the group consisting of styrenic thermoplastic
elastomer, polyolefin thermoplastic elastomer, thermo-
plastic polyurethane elastomer, polyester thermoplastic
elastomer, polyamide thermoplastic elastomer, thermo-
plastic polybutadiene, ethylene vinyl acetate copolymer
thermoplastic, thermoplastic PV C/nitrile rubber, ther-
moplastic fluorocarbon elastomer, thermoplastic chlori-
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nated polyethylene elastomer, and thermoplastic sty-
rene butadiene rubber and blends.

3. The heat activated applique claimed in claim 2
wherein said thermoplastic elastomer layer has a Shore
A hardness from 40 to about 80.

4. The applique claimed in claim 1 wherein said heat
activated adhesive layer is selected from the group
consisting of thermoplastic polyesters, thermoplastic
polyurethane adhesives, heat activated cross-linkable
linear saturated polyester adhesives and blends thereof.

S. The appligue claimed in claim 4 wherein said adhe-
stve is a thermoplastic polyester adhesive.

6. The heat activated applique claimed in claim 1
having a sublimation dye heat transferred into the upper
surface of said thermoplastic elastomer sheet.

7. The heat activated applique claimed in claim 6
wherein said thermoplastic elastomer layer is debossed.

8. The heat activated applique claimed in claim 1
comprising a first alpha-numeric character and a second
alpha-numeric character, wherein said first alpha-
numeric character is bonded to a top surface of said
second alpha-numeric character, wherein said first al-
pha-numeric character has a dimension slightly smaller
than a dimension of said second alpha-numeric charac-
fer.

9. The applique claimed in claim 1 wherein said indi-
cia comprises a subimation dye heat transferred onto

said thermoplastic elastomer sheet.
* % % % %
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